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> * a ^ A * m ^ - * m m tft u ft - ?# m € & tt it # ± 

VI 4b ^ #7 jta. /£ ' *tt^###/#iti - * * A ^ A 

(alkaline-earth metal) - m A it ik ; IV A itf ^ V A it f - 
VIA7t^r-^ia>SL^4 (Transitional Metal) /£ 4L*£ « 
##^^«##t/9f^4L^^-5"^fcb^ 0.1%^ 30%^Fa1 • 

- *«j m * % w 3l >fb ^ 4^ * tf - it # /9f ft ft ^ j» m € bq it it 




A compound semiconductor material adapted to forming the active 
layer of thin film transistor is disclosed, which contains a compound of 
elements of group II-VI of periodic table and trace amount of dopant; 
wherein the dopant is selected from a group consisting of alkaline-earth 
metal, group III A element, group IVA element, group VA element, group 
VIA element, and transitional metal. The mole percentage of the dopant in 
compound semiconductor material is between 0.1 % to 30 %. The thin film 
transistor device includes the compound semiconductor material is also 
disclosed. 
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(-)*.** «-ft*B* : 51 (6B)» 

« H * - € -14 M #.B*fc4st/b#^*flFSt 
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3& - &WifLW : 

^ # afl % M ifc - n lb & to* £ ft # m ' iL^-^titffl 

^ ± ^ © m a #r t •& m t B B a ^ ^ ^ ^ -fb ^ ^ + 

ii^jfc^^^SlS^&.^j- (Active Matrix Flat Panel 
Display) Jj, - 1&nQt& £M ' * m % a a a It & % Of # 60 

*f & 41- & • a >fr ?# m % & & ± # ^ ^ # a a a ^ >4 m % a a a It 

(Amorphous Silicon TFTs)^ 3. £ a a a ^ ;4 I f a a a It (Low 
Temperature Polycrystalline Silicon TFTs) » f It 

£ & ^- * $L jg. ' n itb jR. # & i$ • i£ ^ ^ t *»J fl§ 

is >& n m. u ft n - vi & + ^ it it & to n m t & it • &, U m. * & 

. «: 01 *fe & ffi * - - 3. U m 'Ifc ifc ° 

ia«»J^-»J*jRs&'j|L^F ZnO ta a alt^#'J ' J^^jRjg. 

t € >ft M M tb (current on/off ratio) % 10 3 ■ -k° ffl 1 #t tf ° 
20 %?\>fr%xffft CdSe & CdS # E -VI m 4b ^ to a 4b ^ «fc 
(Chemical Bath Deposition, CBD)I ^ f f f B B a ^ : £ + 
CdSe € a a a It 60 it £ # (mobility)^Tit 15cm 2 /Vs^ <fc >7fl « Bfl 
tb ^7 10 7 ' ^ <t JS & 3.5V > *» ffl 2 m ?f I CdS t B a a It 60 
it & % (mobility) -*T it lcm 2 /Vs - % SfL F*] f$ tb 4f 10 6 'B£-fr<t 
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2.6V • -ftp m 3 ft if: • ##«*t ' 4s CdSe 

A CdS # jSIT *£4fc(pre-cursor) & 4 $ * M ffl # ' 
3r * * 3£ 4* W « T ' * £ # T *T 44 & 48. • 

-frf *pft#t ' ZnO ##££*M£?t^Jlffl ±. # -fc & 

5 & & % _t • 43 * *»J ffl *t m & * a « r# j& € a a a it ^ ± t» 

# • # IB A £ m Ifc it ' ^^ift«ffl4L## ' 36 & - * ""T 

a # * Jl it -fJJ « 4L r ^M€a B alt7t#i^>t^^^^## 
[ "# IB 1*3 & 3 

^t^^il- a # It 4£ - It ^ 4fc -f tf- ft # 

# ' #Jt&4££^s£^®»i^grtJI-:£«t&jK## ^ & Ik it 

# 44 44 ^ & Jft « a a a ft • *t *h » * 4fe *Jfflj»ftJl« ' tt. * ft 

15 * A £ & «t ' & $> ife *J A ® ft 4b Jt PI- 4& ft ifc "A * ' J- * 

^ # ^ 4l ^5 - a #> & m. - « U ft » J« € a a a ft X, 

4ft 4b it F£ 4& «. ^ /£ * ' -3- & # 44 4fc f J. £. » #'J ^ & € a a a 
20 ft it 4*4l t£ i£ • 

A ft it 4* ± % % ^ 4b ^ 4fe -f * ft # ** ' * # 
& 4fc ^ E -VI ^ 4b ^ #7 & /fc ' * t t£ # ft ^ 4& it £l - * ft* i 
#4 (alkaline-earth metal) - HI Ait ■£ - IV Ait -jfr - V Ait ^ - 
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VIAit-fr > &m%L4? M (Transitional Metal) fe. /ft 4l# • 

#^ t^^^*4I^lb|, 0.1%5. 30%^ Pal - 
& it /ft Jl i& g . i#B^4i-tf ^^j^f a ^ a ^it# 
i^l^r* ' k#4fe#-4b£-4fe- 5 l L « # # 4l ifr US 

5 ^ «. ; # t£ n 4fc >& ® & -ft ^ - & m % & it it # • a 

^ /ft - i. ># ; a ^ & tS ?4 m -f a a B tt it # ± 'tSi : « ifr 

ie ^ * ' w t£ * t ^ #J # # ' 
4fe ^ n - VI & 4b ^ ^ &l /ft ; * t i£ # * 4fc -ft it i - * A 
4 (alkaline-earth metal) - IE Ait -fk - IV Ait * - V Ait * - 
10 VI A it -It - M iSSS.^ 4 (Transitional Metal) /ft 4^)g£ &l > J. 

tt##4fe^«4b^4fe-f**#Jl4t^r^ ^ ■* JF W ^ tb A 
0A%S- 30%^ Pal • 

15 # ^ 4l 4t & & $• tt # # • # j-x - n m. a& i it 

IS #7 ' it ^ ^ ^ ^ - $ ft € A It it # ^ ±. ^ £ • * & # 
-H-VI^>fb^^#^ — 4£ A ^ $ (alkaline-earth metal) - HI 
A it - IV A it * - V Atc f - VI A it * > ift i& >JL i£r 4 
(Transitional Metal) ; t i£ H - VI #k 4b & %j % % ZnO > 
20 ZnS - ZnSe - CdSe - CdS - HgS - MnS - SnS - PbS - CoS - 
NiS » jftCdTe ; t^i^.i ^l #^Mg^ Ca - Sr > & Ba > t£ i& 
% 4 & Sc - Ti - V > Cr - Mn - Fe > Co - Ni - Cu > Zn - 
Y - Zr - Nb > Mo - Tc - Ru - Rh - Pd - Ag > Cd La - Hf - 
Ta - -W - *Re * Os - Ir * Pt - ^Au ; i£ M Ait % %j B > Al - 
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Ga - In - &T1 ; i£ IV Ait ik & %> Si - Ge - Sn > & Pb ; i% V A 
it *4fc - P - As > Sb - ^Bi ; n VI Ait % fa % s - Se - 
Te - i&Po • 

«W + 4b ^4fo*t$-ft#**i& 4fo fl! j£ ifc 

5 jftifc » "T & 4b #t >&>;fc3t (Chemical Bath Deposition)- & 
4b ^ v*. 3* (Photochemical Deposition) - 
(Sol-gel process) ; * ft. # #'J ffl "t 4 ^P *J * (Inkjet 
Printing) - ^ # JR e P * (Nanoimprinting) - USt # $j £p #J >£r 
(Micro Contact Printing)^ & $L # £ # & & ^ * ffl #- 4b 
10 SI Aft € b b b It to # ^ i. % M • t£ ^ & t a a a ft it 4* *£ $1 it & 

mm ' * - m - * - - ^ € r - u& 

- > & ^ %h feffife (bottom gate)& t>Hrflfi (top gate) 
# ft & #J F<fl 4£ (side gate)# ft - ft Aft t & It it # ^ F^ - m. 

15 * ; fl&-fr«^4L^«ifitA^3'*#*naL^*3SS^ 

**##f-»^-f-#H4* Hitft (high K)# # ; ^fe 

20 # *& • itb *h . > * a* * & * A £ & « - «r 4£ ± f& ® $i 

^ ii i& ^ A ® ^ ^ j& 4& i£ /& ^ ° JL * ^ & m. 
t 4L Tfr « 4fe * * # 4± 4fe f ' «■ # 3***3»«W*iljifc 
• 
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* — jft £ * tt *"«fe *J t«^T • 

» 3fc fe| 1 : if^ftfUi 
5 £*fctli&t'>*#£.*Ub4&.a.* II- VI^ 4b ^ ^ ( *» 

ZnO ) ^^J^T«^ffl2-f|L4l.^#**3t^-*!lB|t«l«t-ftf 

^ j& Jft '14 - * #1 ^ £ h & & * ft bb It (grain)/& -ft & £ 

10 * * 2fe #J ^ W ZnO# Mgf /fc 4b ^ #3 ^ 9 It # 0 "i" 

& m * #J 2- f & 8£ (2-Methoxy-ethanol)100* fh H — 

Z, # J&(Monoethanol amine, MEA)4.5 8 & & • # M f St 
g£#(Zinc Acetate)0.06|£ ^ H JMb & MgCl 2 0.015 & + 
^ ilb & #J * ' JtJL^60°C^#30^M ' B& i ^ 

15 Zn(0.8)Mg(0.2)O# f H^if^ ■ & ^ a °£ * *P. * Jl* # « 

^j^«.^^^€^««i5£att ' It & « $ a « >£. 500 ° cig. 

*.2>h s^o ^@ 4 6<j SEMM £ # S>J 4LZnO##fc-Mg& *fr & IS & 
A 'h .^J 4; 20nm • 

20 IT 3fe fel 2 : a ffi g B B a it &L ^ s 

*. ^ #j A a & #• 91 4l lb ^ « * * tt # *t 4L # ' Jft M * 

(bottom gate) & if gk It ^_ ift & ' *» ffl 5A~5D#r *'||5A 
<f 4£ 1' ' >f °T & 4a ^ & 4b $3 - Cr - * Al * Mp * Au * Pt * 

25 A g # 9- it » in *j « * n $ * « »j "*l m x ik m * ^ n 
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& • & m 5B t ' it«-^t!2^^1 #. ^ ffl & € * 1 X 
• t£&&#2-=T&3Mb^(SiOx)- fUb^(SiNx)* J&PZT » 

5 ft ,# "ST & iH 3§ ft 4b - Cr - Al - Mo - Au - Pt - Ag # & M ' 
ft & %3> aft & 

*«*«.*4L«« » ft & ^ ffl 5D t ' #'J « «■ %L U m *Mb 

^m-fcftte - jtfc^fcft& - & &m-%tf&& ' Uft 

«4Lif&^4#3|44L^-«£^>§-«. ' i£ ifc *'J ffl * & e P *J 
10 (Inkjet Printing) > & % £ £p >£r (Nanoimprinting) - ^ 4£ #3 £p 

J¥'J (Micro Contact Prining) - &^#^#^&$t^&^/£ 

ffi #l 4b i tfr ># 4 ' £- « i& ft & ' itf 4t 

M (alkaline-earth metal) - IE Ait ik - IV Aft ^ - V Ait - 

VI Ait -f- * * i& >i (Transitional Metal)# £fc ;Sfr II - VI & 4b 
15 ° 

ffl 6AH 6B#r iF ^ #J ^ ZnO^Zn(0.8)Mg(0.2)O^ & 
'tM(Vd)^ *t^L(Id)^^K 0 ZnO^L^##Bf » Id^Vdffl 4l 

# # **. * 44 • ^7F###'fim^^« ia : ft # M 

^"tM^-lOOVB^ . «t -JR & 100VT ' ^€>^LIdA^I^ 

20 10- 6 A° f ZnO# # 20%fe i I Mg^ ^ t t a a a If ' Id^Vd 
'IB ^ # 44 # * *8. 5£ ^ 4- * ft # '14 ' JL M <t JS * -100V 
& & % J£ & 100V T ' 'jR % 3Sl Id A ^ & 10" n A • 
Zn(0.8)Mg(0.2)O ^ € flfl M I tb A 10 4 > *^#*5x 
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10- 4 cm 2 /Vs ° • ZnO#«tMg-sri"|-fg.7t#IW 

W«>7lL ' &4uAPf-5-20pA • 

ZnO P£ # & Mg 41 *b ' # & Al ^ Zr # °T «. fh $ « 
b h b It 41 to # # «1± : £- t ZnO # $l Zr Bf . to # M W € 8fL 
5 lpA • H 7 /9f 7F ; ZnO # # Al Bf > it # fol >7S. (on 

current) J# » 25\iA 3% fa M. 60uA » *u ffl 8 fif tf • 

_L i£ 5T #J # T 2r ft. t£ B ^ ffo ^ £'J *h 6, ' ^ # ^ ft 

£ ft # #4 ft HI i A«t***Ift«mst*^ ' * 

10 

[ @ A ffi tt, W I 

ffl H$ f ^^ZnOt b s b It ffl % m. & % Sft Bfl # ffl • 

s 2# § ^ ^cdse€ a B a ft m & € & n % 'A f$ 51 • 
si 3# f ^icds-t B s a it m * € jK #i t >>!l m # n 

15 m 4# # W & %i * % It # 44 - ZnO# # Mg4i & * «fe 

® 5A~5D#, % W - ^ ^ ft /ft € A It U ft 8ft. a 
ffl • 

SI 6A# f 4i ZnO f B B a fl^^^f 1 (Vd)& % y& (Id) M # 
20 ffl ° 

g) 6B#, - 5T Zn(0.8)Mg(0.2)O€ b s b It 4i >S. 

& % & (vd)^ « >jft (id) m % m ' 

B7^ + # «U3 -Ut * *fc 04 4i ZnO# » Zr t b b b It ^ tBl « € 
a(Vd)^- € 5*t(Id)fM W ° 
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H 8<& ;M£ B £ ^ & \k ^ M ^ZnO# m Al t B a B It ^ ^ % 
M(Vd)|a. <t >£(Id)f$ SI • - 



5 [ SI Sfe tfi W ] 

1 M m € 2 « * £ 3 ^ — ^ 4 ^ 

4 iU^ 5 ^J^^fe 
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^ . ^ t # # ^ ill - A ^ i | (alkaline-earth 
5 metal)- HIAiti£- - IVAit-fr - VAit^ - VIAtc^: - H i& >£. 
^4 (Transitional Metal) /& 4l M • W. # $t 4fc & U # # t 
m ^ * ^ "5" ^ tb 0. 1 %5. 30%^ ffl • 

2. ^ t tt-tM-Jie,® $ iJnm&^it&M* ' 

£ t n n -VI 4b ^ #7 4; ZnO - ZnS > ZnSe - CdSe - CdS - 
10 HgS - MnS - SnS - PbS CoS - NiS - i&CdTe • 

* ttl^i^rl ^Mg^ Ca > Sr - i& Ba : i$i i& 4 % Sc > 
Ti - V - Cr - Mn - Fe - Co - Ni - Cu - Zn - Y - Zr - Nb - Mo - 
Tc - Ru - Rh - Pd - Ag - Cd - La - Hf - Ta > W - Re - Os - 

15 Ir * Pt * * Au I n M A 7t ik h B - Al - Ga - In - M Tl I i & IV 
Atg * J*/ Si - Ge > Sn - i& Pb ; t£ V Ait N - P - As - Sb - 
i& Bi ; J_ t£ VI Ait -fk % S > Se - Te - i& Po ° 

4. *o t * S $ 1 ^ i& ^ 4b ^ ^ ^ It # # > 

£ t ^ 4b ^ 4fc ^ ^ It # 34 4* j-x » >fc |i ^ se, $t # ^ ifr jss 

20 ^'tS^ ; >S.*L5&4r-fb*^>5fc^* (Chemical Bath 
Deposition) - $t 4b ^ ^ ^ (Photochemical Deposition) - 
& Mr -m. J& ^(Sol-gel process) ° 

5. ^tit4M'Jle®$l^#m^4b^^^^li#^' 

* t t* & M % H IS it # -fe 4 ^ m * 4b 4M'J ffl °£ & *P *'J 
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& (Inkjet Printing) - # M £p (Nanoimprinting) - $c # fllj 
Hp #J & (Micro Contact Prining) - &%t&>ktf>- J kjt$L&>£:1& 
/& ° 

6. ^f*fr4|.#!lftffl$14im&^4b^4fc**ll#*l-' 

5 & 1 1£ & m t B a a it 7t # & - w « - - a* - - V&. m - - 

7. ^tff4M']ftffl^^/^&^4b^^^^ft##r' 

*t^?4Mt B a altit ^ f£ M & ^ 3fc « ^ *, SR. * 4L # # # 
Jb^4 ^ « JMb 4fc - ° 
10 8. > f * -#-*<Jft ffl £ 6*%m&*-4b&&} + ^^#^4 ' 

9. *» t * * *'J ft ffl * 6^ At it 4b ^ $7 4- ^ H # *t ' 

* t i% n m % B B a It 7b#4Ltt^- & & * 
A ^ * # # - *, ft 4h* * it (high K)# # 0 

15 10. *» t tf 4M'J ft ffl ^ 6mm&*-4b&®} 4- ^^#^4 ' 

* t t£ ?# j$ t a H a It it # ^ t* & *L % & a s a IB > 3& *fc > ^ ^ * 
^ • 

20 (a)4£ 4* - 4b ^ ^ ^ ft # # ^ ^ 4^ $1 : 

(b)^ « ifr ^ tin : M- %L M #- 4b ^ - ft JK <t a a a It it # ' a ^ 
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(c)^o & n -4 m t & it it # ±. t» # 4i « • a 

^ t t # # t #. it I — * ASt i > 4 (alkaline-earth 
5 metal)- M Ait - IVA/b* - VAitt - VIAit^ - ^ilt 
£-4 (Transitional Metal); la & 4i # &. » _§-££#3M£7^t£4b^ 
^4-^^##tm^4i^^-§-^ fcb Jb0.1%5-30%4i Pal o 

12. *» t ft-#-*']3e, IS % M^fK&Z-* & • ^-ttSn-VI 
^ 4b ^ #7 & ZnO - ZnS - ZnSe - CdSe - CdS - HgS - MnS - 
10 SnS - PbS > CoS - NiS - i^CdTe • 

4 & Mg > Ca - Sr - & Ba ; i£ i& %L & M % Sc - Ti - V - Cr - 
Mn - Fe > Co - Ni - Cu - Zn - Y - Zr - Nb - Mo - Tc - Ru - 
Rh - Pd - Ag > Cd - La - Hf - Ta - W - Re - Os - Ir - Pt > & 
15 Au ; t£ n Ait B - Al - Ga - In > i&Tl ; ^ IV Ait Si - 
Ge - Sn - i&Pb "> t& V Ait * ^ N - P - As - Sb - i&Bi ; J. i£ 
VI Ait f|;S ^ Se - Te - ^Po = 

14. -kp f if jk ill * iimfiJT&z-ir& ' & t (a) 

t ' tt*«.jSL^*^b*«-ifc3fi»* (Chemical Bath 
20 Deposition) - 7I0 4b ^ ^ >£- (Photochemical Deposition) - & 
» M- (Sol-gel process) • 

15. ^ttt^-^J|e.S^H^^Ti44l^-^r'^t^#^(b) 

t » m « a a a it it # 4i ± $h % 4i @ & 4b #. *j ffl °t .% t? m & 

(Inkjet Printing) - 4fc $ t? & (Nanoimprinting) - ffl.&m Z? 
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m& (Micro Contact Prining) - & # ^ 4fi & 4ft # * % 
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